Alteration of membrane fusion as a cause of acute pancreatitis in the rat.
Infusion of supramaximal doses of cerulein induces acute edematous pancreatitis in the rat. Cannulation of the main pancreatic duct does not prevent the formation of the edema but reveals an almost complete reduction of pancreatic flow. Using freeze-fracture techniques and thin-section electron microscopy, earliest structural alterations were observed at membranes of zymogen granules and the plasma membrane. Fusion of zymogen granules among each other leads to formation of large membrane-bound vacuoles within the cytoplasm. These and individual zymogen granules fuse with the basolateral plasma membrane, discharging their content into the interstitial space. The findings indicate severe changes in the specificity of the intracellular membrane fusion process induced by supramaximal doses of a pancreatic secretagogue, which finally result in autodigestion of the pancreas.